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GLG1B10 Optical and Analytical Mineralogy Exam Questions 2015 
Section A: Optical Mineralogy (90 marks) 
 
Question 1 
(a) What are the conditions required in order for a crystal to grow? (4 marks) 
(b) Microcline, apatite and olivine belong to which crystal systems? Graphically explain 
these systems and clearly state what the relationships are between the lengths of the axes and 
the angles in-between them (15 marks)  
 
Question 2 
(a) Explain particle-wave dualism, and illustrate it using a simple diagram (6 marks) 
(b) Explain the reflection of light, and draw a detailed diagram to illustrate this (10 marks) 
 
Question 3 
(a) Why does polarisation occur? What does the degree of polarisation depend on? (7 marks) 
(b) Give the ray velocity surface of a 1V+ mineral, and explain why this occurs (6 marks) 
 
Question 4 
(a) Mineral identification indicates that a mineral is 1V+. Draw the optic figure, indicating 
the quadrants, and their respective colours and signs. Explain what is occurring in the figure 
in order for it to be a 1V+ mineral (7 marks) 
 
Question 5 
(a) Briefly explain what biaxial minerals are (6 marks) 
(b) Mineral identification indicates that a mineral is 2V-. Draw the optic figure, indicating the 
‘quadrants’, and respective colours and signs. Explain what is occurring in the figure in order 
for it to be a 2V- mineral (7 marks) 
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Question 6 
(a) Which crystal systems do feldspars fall under? (2 marks) 
(c) Explain, in detail, the three types of zoning (15 marks) 
 
Question 7 
(a) Give the name of the pyroxene minerals that have the optic sign and angle below (4 
marks) 
 (1) 2V+; 58 - 80° 
 (2) 2V-; 60 – 66° 
 (3) 2V+; 0 - 40° 
 (4) 2V-; 39° 
(b) Which amphibole shows yellow to brown to dark brown pleochroism? (1 mark) 
 
Section B: Analytical Mineralogy (90 marks) 
 
Question 1 
(a) Give the definition of a polymorph, and give 3 mineral examples (5 marks) 
 
Question 2 
(a) What is the silicates classification based on? (2 marks) 
(b) Indicate to which Family and Group each of the following minerals come from. Give the 
chemical formula and Si:O ratio of each mineral, and provide one example of a rock where 
the mineral commonly occurs (36 marks) 
(a) Staurolite 
(b) Grunerite 
(c) Forsterite 
(d) Jade 
(e) Dravite  
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(f) Grossular 
 
Question 3 
(a) In the garnet group, the Al3+ in the tetrahedral sites can be replaced by which elements? (3 
marks) 
(b) Explain the garnet solid solution series with the aid of a diagram (6 marks) 
 
Question 4 
(a) What is the main elemental difference between clinozoisite and epidote? (2 marks) 
(b) Which minerals is cordierite commonly associated with? (2 marks) 
 
Question 5 
(a) State the 3 main pyroxenoid minerals. What are the differences between each of them? (6 
marks) 
(b) With regards to the figure below, explain each step (initial to final formation of mineral 
(from A to D)) (8 marks)  
 
 
Question 6 
Give the dioctahedral schematic development of the phyllosilicate structures, including 
mineral examples of each (12 marks) 
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Question 7 
What causes perthite? (4 marks) 
 
Question 8 
Illustrate on a simple diagram the critical and triple points (4 marks) 
 
 
